Abstract
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and regression coefficient plots (see supplementary information). In the PLS model, a value of "1" was 126 assigned to all the actual uninfected samples whereas a value of "2" was assigned to the actual
Infection load and prediction accuracy

139
The parasite load in a mosquito is of epidemiological importance as there is evidence of a continual 140 increase in transmission potential with increasing sporozoites numbers [27] . To test if the NIR prediction 141 output scores were affected by parasite load qPCR was done to estimate the relative number of 142 parasite genomes in each infected mosquito (Table 2) 
146
Generalised linear mixed-effects models were used to investigate the effect of infection load and 
173
vector species and parasite species may also have played a role in the small discrepancy of predictive 174 accuracy between studies. In addition, the experimental approach used in the present study, also 175 permitted to account for the potentially confounding effects of the infected bloodmeal, given that control 176 group had been fed the same blood but with inactivated gametocytes.
178
Near infrared light is absorbed differently by diverse biochemical compounds which, in the mosquito, 179 may consistently vary with between species, age and in this case infection status. It is hypothesized 180 that biochemical changes occurring in the mosquito, as a consequence of P. falciparum infection, made 181 it possible to distinguish between infected and uninfected mosquitoes using NIRS. Consistent 182 differences between the NIR absorbance spectra of infected and uninfected mosquitoes may be related mature gametocytes to complete gametogenesis [34] . The remaining cups of mosquitoes were then 246 allowed to feed on the same blood, to produce control mosquitoes with zero infection rates, and thus 247 obtain a comparable control sample differing only in the complete absence of parasite infection.
249
Near infrared spectra collection and data analysis
250
After feeding, the blood-fed mosquitoes in each pot were maintained for 14 days under insectary 251 conditions and examined for oocyst and sporozoite development on day 7 and 14 days post infection 252 respectively. Mosquitoes were killed using chloroform vapour before collecting near infrared 253 absorbance spectra from each individual mosquito without any further processing, using a Labspec 4i
254
NIR spectrometer with an internal 18.6 W light source (ASD Inc, Longmont, CO) and ASD software RS 3 255 per established protocols [10] , but using a 3.2 mm-diameter bifurcated fibre-optic probe which 256 contained a single 600 micron collection fibre surrounded by six 600 micron illumination fibres. The 257 probe was placed 2.4 mm from a spectralon plate onto which the mosquitoes were placed for scanning.
258
Spectra between 500-2400 nm were analysed through leave-one-out cross validations (LOOCV) using 
282
DNA extracted from uninfected mosquitoes (abdomens and cephalothorax) were used as negative 283 controls, in addition to negative controls with no DNA. Standard curves were generated for each qPCR 284 run using a 5-point 10-fold serial dilution of DNA extracted from asexual NF54 cultures synchronized to 285 ring stage, starting with 100,000 parasites/l (100,000 parasites; 10,000 parasites; 1,000 parasites; 100 286 parasites and 10 parasites), run in duplicate.
288
Analysis using PLS leave-one-out cross-validations (LOOCV)
289
The P. falciparum detection model was trained and tested according to previously published 290 methods[10] using partial least square(PLS) regression to develop a calibration based on a training 291 data set, which was then used to predict the infection status of samples contained in a test dataset and 292 therewith validate the prediction accuracy of the calibration.
294
Leave-one-out cross validation (LOOCV) was used to determine if NIR spectra of uninfected 295 mosquitoes were distinct from P. falciparum-infected mosquitoes, and to give information on the 296 prediction accuracy of the model to distinguish between infected and uninfected mosquitoes. LOOCCV 297 is a k-fold cross validation, with k equal to n, the number of spectra in a training dataset. That means 298 that n separate times, the function approximator is trained on all the spectra except for one spectrum 299 and a prediction is made for that spectrum. Multiple LOOCV based on the training dataset were used to 300 develop a calibration file which was then used to test the predictive ability of the model on a spectra 301 collected from a test dataset (Figure 1 ).
302
The results from the qPCR were used to identify which individual mosquitoes, that had been fed an 303 infectious blood meal, had confirmed oocyst and sporozoite infections. This information was then 304 specified to each spectrum and these were randomly assigned to either the training dataset or the test 
569
on the predicted probability of infection, with 1= predicted as not infected and 2=predicted as infected 
